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1 1  AUG  1931 

Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Echo  Lake  Dam  in  Union  County, 
New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam  Inspection 
Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's  condition  is  given 
in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Echo  Lake  Dam,  initially  listed  as  a  high  hazard 
potential  structure,  but  reduced  to  a  significant  hazard  potential  structure 
as  a  result  of  this  inspection,  is  judged  to  be  in  good  overall  condition. 
The  dam's  spillway  is  considered  inadequate  because  a  flow  equivalent  to  27 
percent  of  the  Spillway  Design  Flood  (SDF)  would  cause  the  dam  to  be 
overtopped.  To  ensure  adequacy  of  the  structure,  the  following  actions,  as 
a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  three  months  from  the  date  of  approval  of  this  report  the 
owner  should  engage  a  qualified  professional  consultant  to  perform  detailed 
stability  analyses  to  assess  the  stability  of  the  structure  and  determine 
the  need  and  the  type  of  mitigating  measures  necessary  to  provide  for  a 
stable  structure. 

c.  Within  three  months  from  the  date  of  approval  of  this  report  the 
access  well  to  the  reservoir  drain  should  be  cleared  of  debris  and  the 
surface  opening  secured.  The  operational  condition  of  the  valve  should  be 

assessed. 

d.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam,  within  one  year  from  the 
date  of  approval  of  this  report. 


NAPEN-N 

Honorable  Brendan  T.  Byrne 


e.  An  emergency  action  plan  and'^  warning  system  should  be  developed 
which  outlines  actions  to  be  taken  by  the  owner  to  minimize  the  downstream 
effects  of  an  emergency  at  the  dam  within  six  months  from  the  daLe  ol 
appoval  of  this  report. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Rinaldo  of  the  Twelfth  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional .copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22101  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from'  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely, 


As  stated  Lieutenant  Colonel,  Corps  of  Engineers 

Commander  and  District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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This  dam  was  inspected  on  24  April  and  j  June  19fa  1  by  O'Brien  &  Gere 
Engineers,  Inc.,  under  contract  to  "the  U.S.  Army  Engineer  District, 
Philadelphia,  in  accordance  with  the  NationaL  Dam  Inspection  Act,  Public  Law 
92-367. 

Echo  Lake  Dam,  initially  listed  as  a  high  hazard  potential  structure,  but 
reduced  to  a  significant  hazard  potential  structure  as  a  result  of  this 
inspection,  is  judged  to  be  in  good  overall  condition.  The  dam's  spillway 
is  considered  inadequate  because  a  flow  equivalent  to  27  percent  of  the 
Spillway  Design  Flood  (SDF)  would  cause  the  dam  to  be  overtopped.  To  ensure 
adequacy  of  the  structure,  the  following  actions,  as  a  minimum,  are 
recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  d3te  ol  approval 
of  this  report.  Within  three  months  of  thfe  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  three  months  from  the  date  of  approval  of  this  report  the 
owner  should  engage  a  qualified  professional  consultant  to  perform  detailed 
stability  analyses  to  assess  the  stability  of  the  structure  and  determine 
the  need  and  the  type  of  mitigating  measures  necessary  to  provide  for  a 
stable  structure. 

c.  Within  three  months  from  the  date  of  approval  of  this  report  the 
access  well  to  the  reservoir  drain  should  be  cleared  ol  debris  and  the 
surface  opening  secured.  The  operational  condition  of  the  valve  should  be 
assessed. 


d.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam,  within  one  year  from  the 
date  of  approval  of  this  report. 


e.  An  emergency  action  plan  and  warning  system  should  be  developed 
which  outlines  actions  to  be  taken  by  the  owner  to  minimize  the  downstream 
effects  of  an  emergency  at  the  dam  within  six  months  from  the  date  of 
appoval  of  this  report. 


Lieutenant  Colonel,  Corps  of  Engineers 
Commander  and  District  Engineer 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  1  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.C. 
20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  anlayses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  1 
Investigation;  however,  the  investigation  is  intended  to  identify  any  need  for  such 
studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  availabe  to  the  inspection  team.  It  is  important  to  note  that  the  condition 
of  a  dam  depends  on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  continued  care  and  inspection  can  there  be 
any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the  darn,  its 
general  condition  and  the  downstream  damage  potential. 
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ASSESSMENT 


Echo  Lake  Dam  ID  //  NJ  00133 

New  Jersey 

Union 

Norma  Higgin  Brook 

Latitude  N40o40.7',  Longitude  W74°20.1' 
April  24  and  June  3,  1981 


Echo  Lake  Dam  is  a  concrete  gravity  structure  about  130  feet  long  and  20  feet 
high.  The  surface  area  of  the  impoundment  at  normal  pool  is  approximately  11 
acres  while  storage  capacity  at  maximum  stage  is  estimated  to  be  69  acre-feet. 
Based  on  visual  observations  made  during  the  field  investigations,  the  structure 
appears  to  be  in  good  condition. 

Echo  Lake  Dam  is  classified  as  a  "Small"  size  structure  (height  less  than  40 
feet,  storage  at  maximum  pool  less  than  1,000  acre-feet).  The  hazard  potential  for 
this  dam  is  judged  to  be  "Significant".  The  Spillway  Design  Flood  (SDF)  selected  for 
this  dam  is  fifty  percent  of  the  Probable  Maximum  Flood  (PMF).  A  review  of  the 
hydrologic/hydraulic  analyses  indicates  that  the  spillway  is  capable  of  passing  about 
13  percent  of  the  PMF  prior  to  overtopping  the  abutments.  The  Spillway  is 
classified  as  "Inadequate". 

Stability  analyses  were  performed  for  the  spillway  sections  of  the  dam.  A 
review  of  these  analyses  indicates  that  the  dam  does  not  meet  structural  stability 
requirements  with  regard  to  resultant  location  as  outlined  in  the  Department  of  the 
Army  publication  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

The  Owner  should  retain  the  services  of  a  licensed  professional  engineer 
experienced  in  the  design  and  construction  of  dams  to  assist  in  complying  with  the 
following  recommendations  and  remedial  measures. 

The  recommendations  and  remedial  measures  which  should  be  initiated  very 
soon  are  as  follows: 

a.  F  acilities 

1.  Detailed  hydrologic  and  hydraulic  analyses  should  be  performed  to 
determine  the  need  and  type  of  mitigating  measures  necessary  to  provide 
adequate  spillway  capacity. 

2.  Detailed  stability  analyses  should  be  performed  to  assess  the  stability  of 
the  structure  and  determine  the  need  and  the  type  of  mitigating  measures 
necessary  to  provide  for  a  stable  structure. 
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3.  The  access  well  to  the  reservoir  drain  valve  should  be  cleared  of  debris  and 
the  surface  opening  secured.  The  operational  condition  of  the  valve  should 
be  assessed. 

b.  Operation  and  Maintenance  Procedures 

1.  A  regular  maintenance  program  should  be  developed  and  implemented. 

2.  An  emergency  action  plan  should  be  developed  which  outlines  actions  to  be 
taken  by  the  Owner  to  minimize  the  downstream  effects  of  an  emergency. 


O'BRIEN  &  GERE  ENGINEERS,  INC. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
ECHO  LAKE  DAM 
INVENTORY  NUMBER  NJ  00133 

SECTION^ 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  This  report  is  authorized  by  the  Dam  Inspection  Act,  Public 
Law  92-367,  and  has  been  prepared  in  accordance  with  contract  ii  DACW  61-80-D- 
0013  between  O'Brien  &  Gere  Engineers,  Inc.  and  the  United  States  Army  Corps  of 
Engineers,  Philadelphia  District. 

b.  Purpose  of  Inpsection.  The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  Echo  Lake  Dam  and  appurtenant  structures  and 
to  determine  if  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Project  Description  (Based  on  information  provided  by  the  New  Jersey  Depart¬ 
ment  of  Environmental  Protection  (NJDEP),  Union  County  Park  Commission  (UCPC) 
and  supplemented  by  field  observations). 

a.  Description  of  Dam  and  Appurtenances.  Echo  Lake  Dam  is  a  concrete 
gravity  overflow  structure  approximately  20  feet  high  and  130  feet  long.  The 
structure  ties  in  at  both  abutments  with  concrete  retaining  walls.  All  exposed  faces 
of  the  structure  and  retaining  walls  have  been  faced  with  cobble  size  stones  set  into 
the  concrete. 

An  ornamental  waterwheel  is  located  near  the  left  abutment.  A  diversion 
channel  is  constructed  from  the  impoundment  about  20  feet  upstream  of  the  dam  to 
the  waterwheel.  A  control  gate  is  located  at  the  end  of  the  diversion  channel 
immediately  upstream  of  the  waterwheel.  The  outlet  channel  downstream  of  the 
waterwheel,  which  is  about  80  feet  long,  discharges  into  the  pool  downstream  of  the 
dam. 


A  reservoir  drain  structure  is  constructed  in  the  right  sidewall  and  abutment. 
The  intake  which  extends  into  the  impoundment  is  submerged.  The  24-inch  diameter 
ductile  iron  outlet  pipe  protrudes  from  the  right  side  retaining  wall  about  7  feet 
downstream  of  the  dam.  Access  to  the  control  valve  is  by  means  of  a  vertical  well, 
six  inches  in  diameter  located  in  the  top  of  the  right  side  retaining  wall.  The  valve 
is  operated  by  a  long  handled  wrench  which  is  stored  by  park  personnel. 

The  spillway  discharges  into  a  pool  which  is  formed  by  a  small  dam  (about  five 
feet  high  and  32  feet  long)  located  about  100  feet  downstream  of  the  Echo  Lake 
Dam.  A  small  island  is  located  in  the  center  of  the  pool.  A  concrete  cut-off  wall, 
three  feet  deep  by  one  foot  wide  is  constructed  about  35  feet  downstream  of  Echo 
Lake  Dam.  The  area  between  the  dam  and  the  cut-off  wall  is  filled  with  riprap. 


-  1  - 


Flows  from  the  small  lower  dam  discharge  onto  an  apron  surfaced  with  riprap.  A 
concrete  cutoff  wall  about  three  feet  deep  by  one  foot  wide  is  located  at  the 
downstream  end  of  the  10-foot  long  apron. 


b.  Location.  Echo  Lake  Dam  is  located  in  Union  County,  New  Jersey  in  the 
Borough  of  Mountainside  on  Norma  Higgin  Brook.  The  dam  site  is  shown  in  the 
USGS  Quadrangle  entitled  "Roselle,  New  Jersey"  at  coordinates  N  40°  40.7',  W  74° 
20.1*.  A  regional  location  map  for  Echo  Lake  Dam  is  enclosed  as  Figure  1,  Appendix 
E. 

c.  Size  Classification.  Echo  Lake  Dam  has  a  maxiumum  height  of 
approximately  20  feet  and  a  maximum  storage  capacity  of  69  acre-feet. 
Accordingly,  it  is  classified  as  a  "Small"  size  dam  (height  less  than  40  feet,  storage 
less  than  1,000  acre-feet). 


d.  Hazard  Classification.  A  restaurant  is  located  about  200  feet  left  of 
Norma  Higgin  Brook  an  estimated  1,300  feet  downstream  of  the  dam.  The  floor 
elevation  of  this  structure  is  about  eight  feet  above  the  streambed.  The  retail  store 
for  a  nursery  is  located  about  300  feet  right  of  Norma  Higgin  Brook  an  estimated 
1,300  feet  downstream  of  the  dam.  The  floor  elevation  of  the  structure  is  about  9 
feet  above  the  streambed.  Failure  of  the  dam  could  possibly  cause  loss  of  life  and 
appreciable  damage  in  this  area.  Therefore,  the  dam  is  classified  in  the 
"Significant"  hazard  potential  category. 

e.  Ownership.  The  dam  is  owned  by  the  Union  County  Park  Commission, 
Union  County,  New  Jersey.  Records  are  maintained  by  Union  County,  New  Jersey, 
Department  of  Engineering  and  Planning. 

f.  Purpose  of  Dam.  The  dam  was  constructed  to  provide  a  lake  for 
recreation. 

g.  Design  and  Construction  History.  Based  on  a  review  of  information 
provided  by  the  New  Jersey  Department  of  Environmental  Protection  (NJDEP),  the 
original  dam  at  the  site  was  completely  washed  out  as  a  result  of  an  intense  rainfall 
and  subsequent  flooding  in  July,  1938.  The  spillway  for  this  structure  was  reported 
to  have  been  about  60  feet  long  with  one  foot  of  freeboard. 

The  dam  was  replaced  in  1939  in  conjunction  with  the  Public  Works 
Administration  effort.  A  construction  drawing  entitled  "Echo  Lake  Park"  dated 
November,  1938  was  provided  by  the  Owner  and  is  reproduced  in  Appendix  E  as 
Figure  4.  The  spillway  for  this  structure  was  70  feet  long  with  2.8  feet  of 
freeboard.  This  dam  failed  in  August,  1973,  as  a  result  of  intense  rainfall  and 
subsequent  flooding. 

The  structure  was  reconstructed  in  1975.  A  set  of  design  drawings  (two  sheets) 
entitled  "Walls  at  Lower  Dam  Across  Norma  Higgin  Brook,  Echo  Lake  Park",  dated 
June  6,  1974  and  January  9,  1975,  were  provided  by  the  Owner.  Both  drawings  are 
reproduced  in  Appendix  E  as  Figures  2  and  3.  The  spillway  was  reconstructed  to  a 
length  of  130  feet  with  approximately  2.8  feet  of  freeboard. 
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The  configuration  of  the  reconstructed  dam  is  that  of  a  retaining  wall.  No 
calculations  relative  to  structural  stability  were  provided.  A  review  of  boring  logs 
indicates  that  the  base  of  the  dam  may  be  founded  on  material  which  might  be 
susceptible  to  piping  and-underdrainage. 

h.  Normal  Operating  Procedures.  According  to  the  Owner’s  representative, 
no  restraint  to  flow  over  the  spillway  exists.  The  gate  at  the  end  of  the  sealed  off 
diversion  channel  is  in  the  closed  position  and  is  no  longer  used.  The  reservoir  drain 
has  not  been  operated  since  1975. 


1.3  Pertinent  Data. 


a.  Drainage  Area.  (Square  Miles)  2.5 


b.  Discharge  at  Dam  Site.  (CFS) 

Elevation  94.6  (low  point,  top  of  abutments)  1 ,28(J 

c.  Elevations.  (Feet  above  NGVD) 

Spillway  Crest  18  foot  length  92.6 

86  foot  length  92.7 

26  foot  length  92.8 

Low  Point  Top  of  Abutments  94.6 

Reservoir  Drain  Invert  82.0 

Streambed  at  Toe  of  Dam  80.0 

Tailwater  -81.0 

Base  of  Structure  -73.0 

Diversion  Channel  to  Waterwheel  -90.0 

d.  Reservoir  Length.  (Feet) 

Normal  Pool  Elevation  92.6  2,700 

Low  Point  Top  of  Abutments  Elevation  94.6  2,900 

e.  Reservoir  Storage. 

Normal  Pool,  Elevation  92.6  45 

Low  Point  Top  of  Abutment,  Elevation  94.6  69 

f.  Reservoir  Surface  Area.  (Acres) 

Normal  Pool,  Elevation  92.6  10.7 

Low  Point  Top  of  Abutment,  Elevation  94.6  13.5 


g.  Dam. 

Type 

Length 

Height  (above  foundation) 
Crest  Width 


Concrete  Gravity  Overflow 
-130  feet 
-20  feet 
7  inches 
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Slopes 

Zoning 

Impervious  Core 
Cut  off 
Grout  Curtain 


Refer  to  sheets  2  and  3,  Appendix  E 

N/A 

N/A 

None 

None 


Diversion  and  Regulating  Structure. 

The  diversion  channel  to  the  ornamental  waterwheel  is  four  feet  wide  and 
12  feet  long.  The  channel,  which  has  an  invert  of  approximately  Elevation 
90,  is  presently  sealed  off  immediately  upstream  of  the  waterwheel. 

Reservoir  Drain. 

The  reservoir  drain  is  a  24-inch  diameter  ductile  iron  pipe.  The  intake 
structure  is  submerged.  The  outlet  protrudes  from  the  right  side  retaining 
wall  seven  feet  downstream  of  the  dam.  Access  to  the  control  valve  is  by 
means  of  a  six-inch  diameter  vertical  well.  The  top  of  the  well  is  set  in 
the  crest  of  the  retaining  wall  immediately  above  the  pipe  outlet. 


SECTION  2 


ENGINEERING  DATA 


2.1  Design. 

a.  Data  Available.  The  engineering  data  provided  includes  the  following: 

1.  Construction  drawing  entitled  "Echo  Lake  Park"  dated  November  12,  1938. 
(Reproduced  in  Appendix  E,  Sheet  4.) 

2.  Construction  drawings  entitled  "Walls  at  Lower  Dam  across  Norma  Higgin 
Brook,  Echo  Lake  Dam  Park"  drawings  numbered  24  and  25  of  25 
(Reproduced  in  Appendix  E,  Sheets  2  and  3). 

3.  Hydraulic  calculations  prepared  by  Frank  H.  Lehr  Associates. 

b.  Design  Features.  The  principal  design  features  for  this  structure  are 
discussed  in  Section  1.2.a  and  shown  on  the  drawings  enclosed  in  Appendix  E. 

2.2  Construction. 

No  progress  reports  relative  to  the  construction  of  the  dam  nor  "as  built" 
drawings  were  provided  for  review. 

2.3  Operation. 

According  to  the  Owner's  representative,  Mr.  Michael  3.  Cerra,  Chief 
Engineer/Parks,  no  operational  features  are  associated  with  this  structure.  The 
reservoir  drain  valve  has  not  been  operated  since  the  time  of  reconstruction  of  the 
dam  in  1975. 

2.4  Evaluation. 

a.  Availability.  The  engineering  data  utilized  in  this  report  was  provided  by 
the  Owner,  Union  County  Park  Commission  (UCPC)  and  the  New  Jersey  Department 
of  Environmental  Protection  (NJDEP). 

b.  Adequacy.  Based  on  the  information  provided  by  the  NJDEP,  the  Owner 
and  observations  made  during  the  field  inspection,  adequate  information  is  available 
for  a  Phase  I  evaluation. 

c.  Validity.  There  is  no  reason  to  question  the  validity  of  the  data  provided. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings. 

a.  General.  Echo  Lake  Dam  was  inspected  on  April  24  and  June  3,  1981.  At 
the  time  of  the  inspections,  the  water  surface  elevation  was  less  than  0.1  feet  above 
the  spillway  crest.  The  observations  and  comments  of  the  field  inspection  team  are 
presented  in  Appendix  B  of  this  report.  Elements  of  the  structure  which  are  under 
water  were  not  inspected.  The  overall  appearance  of  the  dam  is  good. 

b.  Dam.  The  horizontal  and  vertical  alignment  of  the  dam  appeared  to  be 
consistent  with  the  construction  drawings  provided  by  the  Owner.  No  settlement  or 
displacement  was  evident.  Water  was  discharging  over  18  feet  of  the  spillway 
length  of  from  26  to  44  feet  from  the  left  side  retaining  wall.  The  upstream  face  of 
the  dam  could  not  be  observed  because  it  was  submerged.  Some  debris  was  evident 
along  the  spillway  crest.  The  debris  was  essentially  limited  to  leaves  and  brush. 

No  evidence  of  seepage  was  noted  on  the  downstream  face  of  the  dam  or  at  the 
dam  and  abutment  junctions.  The  joints  in  all  the  stone  masonry  elements  of  the 
structure  appear  to  be  intact.  No  structural  cracking  was  noted. 

c.  Appurtenant  Structures. 

The  abutments  of  the  dam  are  stabilized  by  retaining  walls  similar  in  appear¬ 
ance  to  the  dam.  The  retaining  walls  extend  upstream  and  downstream  of  the  dam 
and  appear  to  be  in  general  conformance  with  the  construction  drawing  provided  by 
the  Owner  and  reproduced  in  Appendix  E,  Sheets  2  and  3.  The  walls  vary  in  height 
with  the  maximum  wall  height  being  about  15  feet  above  the  water  surface 
immediately  downstream  of  the  dam.  No  deflection  or  settlement  in  the  walls  was 
noted.  Weepholes  are  located  in  the  bottom  half  of  the  walls  downstream  of  the 
dam.  No  flow  was  noted  in  the  weepholes. 

Most  of  the  reservoir  drain  structure  is  not  visible;  however,  no  discharge  was 
observed  at  the  outlet.  The  Owner  was  unable  to  open  the  drain  valve  at  the  time  of 
the  inspection  because  the  access  well  was  filled  with  debris.  According  to  the 
Owner's  representative,  the  valve  is  not  exercised  regularly  and  has  not  been 
activated  since  completion  of  the  reconstruction  in  1975. 

d.  Reservoir  Area. 

The  reservoir  side  slopes  vary  from  a  few  percent  up  to  a  maximum  of  about 
2H:1V.  The  perimeter  grounds  are  well  maintained  in  a  grass  and  natural  vegetative 
cover. 
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e.  Downstream  Channel. 

The  spillway  discharges  into  a  lower  pool  (lagoon)  which  is  formed  by  a  five- 
foot  high  by  32-foot  long  dam  about  100  feet  downstream  from  Echo  Lake  Dam.  No 
settlement  or  displacement  was  noted  in  the  aprons  of  either  dam  or  in  the  lower 
dam.  The  channel  downstream  of  both  dams  averages  about  20  feet  in  width  with 
about  4-foot  high  banks  and  side  slopes  approximating  1H:1V.  Very  little  debris  or 
obstructions  were  observed  in  the  downstream  channel. 


I 

1 

1 
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SECTION  4 


OPERATIONAL  FEATURES 


4.1  Procedures. 

Based  on  a  conversation  with  the  Owner's  representative,  no  formal  operating 
procedures  are  established  for  Echo  Lake  Dam. 

4.2  Maintenance  of  Dam 


According  to  the  Owner's  representative,  maintenance  is  performed  on  an  "as 
required"  basis. 

4.3  Maintenance  of  Operating  Facilities. 

Based  on  a  review  of  drawings  provided  by  the  Owner,  the  diversion  channel  to 
the  ornamental  waterwheel  is  sealed  off  immediately  upstream  of  the  waterwheel. 

Based  on  a  conversation  with  the  Owner's  representative,  the  reservoir  drain  is 
an  operating  part  of  the  dam.  Based  on  all  information  available,  the  drain  was  last 
utilized  when  the  dam  was  reconstructed  in  1975.  An  attempt  was  made  by  the 
Owner's  representative  to  exercise  the  drain  control  valve  during  the  field 
inspections;  however,  the  vertical  access  well  to  the  stem  was  clogged  with  debris 
and  the  effort  was  unsuccessful. 

4.4  Description  of  Warning  System  in  Effect. 

According  to  the  Owner's  representative,  no  warning  system,  formal  or 
informal,  is  in  effect  for  Echo  Lake  Dam. 

4.5  Evaluation  of  Operational  Adequacy. 

It  is  not  known  if  the  reservoir  drain  system  is  operational. 

It  appears  that  the  dam  is  accessible  under  all  weather  conditions. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 
5.1  Evaluation  of  Features. 

a.  Design  Data.  Based  on  a  review  of  the  design  data  provided,  the  drainage 
area  contributing  to  Echo  Lake  Dam  is  2.5  square  miles.  The  maximum  length  of 
the  basin  is  about  2.5  miles  and  the  maximum  width  is  about  1.5  miles.  Elevations 
within  the  basin  vary  from  a  maximum  of  about  Elevation  480  to  Elevation  92.6  at 
normal  pool.  The  normal  surface  area  of  the  lake  is  10.7  acres  and  the  associated 
storage  is  45  acre  feet.  With  the  impoundment  at  the  low  point  of  the  top  of  the 
dam  Elevation  94.6,  the  storage  capacity  is  69  acre-feet  and  the  spillway  discharge 
capacity  is  1,280  cfs.  Most  of  the  watershed  is  urbanized. 

The  spillway  was  designed  to  pass  a  flood  flow  of  1,150  cfs  at  a  head  of  1.8  feet 
with  a  freeboard  of  1.0  feet.  According  to  the  material  provided  by  the  Owner's 
representative,  the  structure  is  designed  for  the  one-hundred  year  event. 

b.  Experience  Data.  According  to  the  Owner's  representative,  no  records  of 
reservoir  stage  or  rainfall  are  maintained  for  this  dam.  It  takes  about  4  days  to 
drawdown  the  reservoir.  Refer  to  drawdown  calculations  to  Appendix  C. 

c.  Visual  Observations.  At  the  time  of  the  inspection,  some  debris  was 
accumulated  at  the  spillway  crest.  The  vertical  access  well  to  the  reservoir  control 
valve  was  obstructed  with  debris.  The  operational  condition  of  the  valve  could  not 
be  assessed. 

d.  Overtopping  Potential.  Echo  Lake  Dam  is  classified  as  "Small"  size, 
"Significant"  hazard  structure.  Accordingly,  the  Spillway  Design  Flood  (SDF)  for 
this  structure  ranges  from  the  one-hundred  year  flood  to  fifty  percent  of  the 
Probable  Maximum  Flood  (PMF).  The  SDF  selected  for  use  is  fifty  percent  of  the 
PMF. 

The  SDF  hydrograph  was  developed  using  an  SC5  unit  hydrograph  which  was 
routed  through  the  reservoir  with  the  starting  water  surface  elevation  at  the 
spillway  crest  (Elevation  92.6).  The  peak  inflow  and  outflow  rates  for  the  SDF  were 
computed  to  be  about  6,760  and  6,480  cfs,  respectively.  The  maximum  reservoir 
stage  for  this  event  is  3.1  feet  above  the  low  point  of  the  top  of  the  abutment  and 
the  duration  of  overtopping  is  about  5.2  hours.  The  spillway  is  capable  of 
discharging  approximately  13  percent  of  the  PMF  prior  to  overtopping  the 
embankment  (refer  to  Appendix  C  for  computations  and  printout). 

e.  Spillway  Adequacy.  The  spillway  is  considered  "Inadequate"  since  it  is  not 
capable  of  discharging  the  SDF. 
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SECTION  6 


STRUCTURAL  STABILITY 
6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  overall  appearance  of  the  dam  at  the  time  of  the 
inspection  was  good.  The  horizontal  and  vertical  alignment  of  the  dam  appeared  to 
be  consistent  with  the  construction  drawings  provided  by  the  Owner.  No  settlement 
or  displacement  was  evident.  The  upstream  face  of  the  dam  could  not  be  observed 
because  it  was  submerged. 

No  evidence  of  seepage  was  noted  on  the  downstream  face  of  the  dam  or  at 
the  dam  and  abutment  junctions.  The  joints  on  all  the  masonry  elements  of  the 
structure  appear  to  be  intact.  No  structural  cracking  was  noted. 

b.  Design  and  Construction  Data. 

Sheets  2,  3  and  4  of  Appendix  E  were  provided  by  the  Owner's  representative. 
These  drawings  are  the  extent  of  the  design  and  construction  data  which  was 
provided  to  assist  in  preparation  of  this  report. 

c.  Operating  Records.  According  to  the  Owner's  representative,  no  operating 
records  are  maintained  for  this  dam. 

d.  Post -Construction  Changes.  Based  on  all  available  information,  no  records 
exist  of  any  post-construction  changes  subsequent  to  the  reconstruction  of  the  dam 
in  1973. 


e.  Seismic  Stability.  Echo  Lake  Dam  is  located  in  Seismic  Zone  1  on  the 
Seismic  Zone  Map  of  Contiguous  States.  Spillway  sections  represented  by  Section 
A-A  on  Sheet  2  of  Appendix  E  and  Section  C-C  on  Sheet  3  of  Appendix  E  were 
analyzed  for  seismic  stability  with  the  water  in  the  impoundment  at  the  spillway 
crest  Elevation  92.6  and  no  tailwater.  Full  uplift  conditions  varying  from  the 
impoundment  elevation  at  the  upstream  end  to  the  base  of  the  dam  at  the 
downstream  end  were  assumed  for  the  analyses.  The  spillway  sections  meet  the 
stability  requirements  for  Zone  1  Seismic  loading  conditions  according  to  the 
criteria  outlined  in  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 
Refer  to  Appendix  G  for  the  seismic  stability  calculations. 

f.  Structural  Stability.  Spillway  sections  represented  by  Section  A-A  on 
Sheet  2  of  Appendix  E  and  Section  C-G  on  Sheet  3  of  Appendix  E  were  analyzed  for 
structural  stability  with  the  water  in  the  impoundment  at  the  spillway  crest 
Elevation  92.6  and  no  tailwater.  Full  uplift  conditions,  varying  from  the  impound¬ 
ment  elevations  at  the  upstream  ena  to  the  base  of  the  dam  at  the  downstream  end 
were  assumed  for  the  analyses.  The  resultant  of  forces  is  located  outside  the  middle 
third  of  the  base  for  both  sections.  The  criteria  outlined  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  states  that  the  resultant  should  be  located 
within  the  middle  third  of  the  base  width.  Refer  to  Appendix  G  for  the  structural 
stability  calculations. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  PROPOSED  REMEDIAL  MEASURES 
7.1  Dam  Assessment 


a.  Evaluation.  Based  on  the  visual  inspection,  Echo  Lake  Dam  is  judged  to  be 
in  good  condition.  The  access  well  to  the  reservoir  drain  is  blocked  with  debris.  It 
is  not  known  if  the  valve  is  operational. 

The  selected  SDF  for  Echo  Lake  Dam  is  fifty  percent  of  the  PMF.  Based  on  the 
analyses  performed  for  this  report,  the  spillway  is  capable  of  passing  13  percent  of 
the  PMF  prior  to  overtopping  the  abutment.  The  spillway  is,  therefore,  classified  as 
"Inadequate". 

Seismic  and  structural  stability  analyses  were  performed  for  the  spillway 
sections.  Based  on  these  analyses,  the  spillway  sections  of  the  dam  meet  the 
criteria  for  seismic  stability  but  do  not  meet  the  requirements  for  structural 
stability  according  to  the  criteria  outlined  in  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams. 

b.  Adequacy  of  Information.  Based  on  the  information  provided  by  the 
NJDEP,  the  Owner  and  observations  made  during  the  field  investigation,  adequate 
data  is  available  for  a  Phase  1  evaluation. 

c.  Urgency.  The  remedial  measures  recommended  in  Section  7.2  should  be 
initiated  very  soon. 

d.  Necessity  for  Further  Investigation.  Further  investigations  should  be 
performed  in  accordance  with  7.2a,  numbers  1  and  2. 


7.2  Recommendations  and  Remedial  Measures 


The  Owner  should  retain  the  services  of  a  licensed  professional  engineer 
experienced  in  the  design  and  construction  of  dams  to  assist  in  complying  with  the 
following  recommendations  and  remedial  measures. 

Recommendations  and  remedial  measures  which  should  be  initiated  very  soon 
are  as  follows: 

a.  F  acilities 

1.  Detailed  hydrologic  and  hydraulic  analyses  should  be  performed  to  deter¬ 
mine  the  need  and  type  of  mitigating  measures  necessary  to  provide 
adequate  spillway  capacity. 

2.  Detailed  stability  analyses  should  be  performed  to  assess  the  stability  of 
the  structure  and  determine  the  need  and  the  type  of  mitigating  measures 
necessary  to  provide  for  a  stable  structure. 


-  11  - 


'I 


3.  The  access  well  to  the  reservoir  drain  should  be  cleared  of  debris  and  the 
surface  opening  secured.  The  operational  condition  of  the  valve  should  be 
assessed. 

b.  Operation  and  Maintenance  Procedures 

1.  A  regular  maintenance  program  should  be  developed  and  implemented. 


2.  An  emergency  action  plan  should  be  developed  which  outlines  actions  to  be 
taken  by  the  Owner  to  minimize  the  downstream  effects  of  an  emergency. 


APPENDIX 


Check  List  Engineering  Data 
Design,  Construction,  Operation 


Phase  I 


CHECK  LIST  NAME  OF  DAM  Echo  Lake  Dam 

ENGINEERING  DATA 


RAINFALL/RESERVOIR  RECORDS  None  available 


Sheet  4  of  4 
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APPENDIX 

B 


Check  List 


Visual  Inspection 
Phase  I 


CHECK  LIST 


The  inspection  team  was  accompained  by  Mr.  Michael  J.  Cerra,  Chief  Engineer/Parks, 
County  of  Union,  New  Jersey,  Department  of  Engineering  and  Planning,  (4-M/8I)  _ 


CONSTRUCTION  JOINTS  no  leakage  or  evidence  of  movement 

was  noted. 
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SELECTED  PHOTOGRAPHS  OF  THE  SITE 
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Site  Plan  A 

PHOTOGRAPH  NO. 

1.  Overview  of  impoundment,  dam  and  the  area  immediately  1 

downstream  of  the  dam.  (4/24/81) 

2.  View  from  the  right  side  of  the  dam  showing  discharge  con-  1 

centration  at  left  side  of  spillway.  (4/24/81) 

3.  View  from  the. crest  of  the  dam  looking  downstream.  (4/24/81) 

4.  Stepped  channel  downstream  of  the  dam.  (4/24/81) 

5.  Channel  and  bank  conditions  approximately  100  feet  downstream 
of  the  dam.  (4/24/81) 

6.  Channel  and  bank  conditions  on  the  right  side  at  the  downstream  3 


end  of  the  step  channel  spillway.  (4/24/81) 

7.  Access  to  the  reservoir  drain  pipe  valve  on  the  right  side  4 

of  the  dam.  (4/24/81) 

8.  Outlet  of  the  reservoir  drain  pipe  on  the  right  side  of  the  4 

dam.  (4/24/81) 

9.  Channel  and  bank  conditions  immediately  downstream  of  stepped  5 

channel.  (4/24/81) 

10.  Typical  downstream  channel  conditions.  (4/24/81) 

11.  Decorative  waterwheel  and  shelter  at  the  left  abutment  of  6 

the  dam.  (4/24/81) 

12.  Spillway  for  impoundment  which  discharges  directly  into  6 

Echo  Lake  about  0.6  miles  upstream  of  Echo  Lake  Dam. 

(4/24/81) 

13.  Potential  damage  area  left  of  the  channel  about  0.25  miles  7 

downstream  of  Echo  Lake  Dam.  (4/24/81) 

14.  Potential  damage  area  right  of  the  channel  about  0.25  miles  7 

downstream  of  Echo  Lake  Dam.  (4/24/81) 


CVJ  CM  CO 


O'BRIEN &GERE 

ENGINEERS  INC 


OVERVIEW  OF  IMPOUNDMENT,  DAM  AND  THE  AREA  IMMEDIATELY  DOWN¬ 
STREAM  OF  THE  DAM.  (4/24/81) 


VIEW  FROM  THE  RIGHT  SIDE  OF  THE  DAM  SHOWING  DISCHARGE  CONCEN¬ 
TRATION  OF  LEFT  SIDE  OF  SPILLWAY.  (4/24/81) 


3.  VIEW  FROM  THE  CREST  OF  THE  DAM  LOOKING  DOWNSTREAM.  (4/24/81) 


.  STEPPED  CHANNEL  DOWNSTREAM  OF  THE  DAM.  (4/24/81) 


CHANNEL  AND  BANK  CONDITIONS  APPROXIMATELY  100  FEET  DOWNSTREAM 
OF  THE  DAM.  (4/24/81) 


CHANNEL  AND  BANK  CONDITIONS  ON  THE  RIGHT  SIDE  AT  THE  DOWNSTREAM 
END  OF  THE  STEP  CHANNEL  SPILLWAY.  (4/24/81) 


3 


ACCESS  TO  THE  RESERVOIR  DRAIN  PIPE  VALVE  ON  THE  RIGHT  SIDE  OF 
THE  DAM.  (4/24/81) 


OUTLET  OF  THE  RESERVOIR  DRAIN  PIPE  ON  THE  RIGHT  SIDE  OF  THE  DAM. 
(4/24/81) 


11.  DECORATIVE  WATERWHEEL  AND  SHELTER  AT  THE  LEFT  ABUTMENT  OF  THE 
DAM.  (4/24/31) 


13.  POTENTIAL  DAMAGE  AREA  LEFT  OF  THE  CHANNEL  ABOUT  0.25  MILES 
DOWNSTREAM  OF  ECHO  LAKE  DAM.  (4/24/81) 


14.  POTENTIAL  DAMAGE  AREA  RIGHT  OF  THE  CHANNEL  ABOUT  0.25  MILES 
DOWNSTREAM  OF  ECHO  LAKE  DAM.  (4/24/81) 
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Regional  Vicinity  Map,  Figure  1  1 
General  Plan  and  Walls  2 
Walls  3 
Echo  Lake  Park,  Plan  of  Dam  and  Retaining  Walls  (1938  Drawings)  4 
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SITE  GEOLOGY 


ECHO  LAKE  DAM 


Echo  Lake  Dam  is  located  in  Union  County  within  the  Triassic  Lowland  portion 
of  the  Piedmont  physiographic  province.  The  site  of  the  dam  and  lake  is  underlain 
by  Triassic  age  sedimentary  rock  units  of  the  Brunswick  formation,  a  series  of  brown 
to  red  siltstones  and  sandstones  which  strike  predominantly  NE-SW  and  dip  about 
10  to  20  NW.  Although  no  major  faults  are  known  to  occur  near  the  site,  the 
existence  of  minor  offsets  are  possible  in  the  Brunswick  units.  Fracturing  and 
jointing  occur  throughout  the  formation. 

Overburden  consists  of  residual  soils  (5'+)  and  remnant  pockets  of  Wisconsin 
glacial  epoch  recessional  moraine  materials  may  mantle  valley  bottoms  and  hillside 
areas.  Thickness  and  character  of  these  glacially-derived  materials  will  vary 
appreciably. 

Some  swampy  conditions  may  occur  within  the  recessional  moraine  areas  in 
low-lying  areas. 
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STRUCTURAL  STABILITY  DATA 
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